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(54) RADIO PACKET TRANSMISSION SYSTEM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the collision of packets in a 
base station by excluding packet transmission timing control and 
packet length restriction in a mobile station. 

SOLUTION: Carrier signals coming from the mobile stations 210 and 
220 inside a base station service area 140 are normally located by 
the directional antenna group 101 of the base station 100 and the 
packets are received through the use of the direcitonal antennas at 
the time of detecting the carrier signal. A flag part added' in the 
packet is monitored during packet reception, whole directional carrier 
location is re-started by the detecting of a completion flag and the 
packet where a start flag is not detected till a fixed time elapses after 
reception start is not received. The beam width of the directional 
antenna in the base station is made to be smaller than that of the 
carrier sense area of the mobile station in a system where a CSMA 
system is adopted. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the wireless packet transmission system which consisted of a base station and two or more mobile stations, and 
adopted the random access method as the going-up packet transmission from each mobile station to a base station. Said base 
station A Carrier Detect means to detect the carrier signal of the packet which comes from two or more directional antennas 
which have the different directive direction, and the mobile station in a base station service area, When the packet which 
possesses a flag detection means to detect the flag part of the packet which comes from a mobile station, and comes from a 
mobile station is not received In said Carrier Detect means, it is in the carrier retrieval condition of searching for the carrier 
signal of the packet which comes from the mobile station in a base station service area, from the output signal of all 
directional antennas. When said Carrier Detect means detects said carrier signal While one directional antenna which 
detected said carrier signal receives the packet concerned When the flag part contained in a receive packet by said flag 
detection means is supervised and said flag detection means detects an ending flag, Or the wireless packet transmission 
system characterized by being constituted so that it may return to said carrier retrieval condition again when said Carrier 
Detect means stops detecting a carrier signal. 

[Claim 2] Said base station is said wireless packet transmission system according to claim 1 characterized by being 
constituted so that it may return to said carrier retrieval condition again when a beginning flag is not detected by said flag 
detection means after starting reception of the packet from said mobile station before [ after fixed time amount progress ]. 
[Claim 3] Said base station possesses further a directive direction storage means to memorize the information about the 
directive direction. When a beginning flag is not detected [ in / after starting reception of the packet from a mobile station 
before / after fixed time amount progress / said flag detection means ] While the Carrier Detect in the directive direction 
which memorizes the directive direction information corresponding to the directive direction of the directional antenna which 
is receiving the packet concerned for said directive direction storage means, and is memorized by the directive direction 
storage means concerned is disregarded Said wireless packet transmission system according to claim 2 characterized by 
being constituted so that the directive direction information concerned memorized by said directive direction storage means 
may be deleted, when it stops detecting a carrier in the directive direction concerned. 

[Claim 4] A CSMA method is adopted as the random access method of the going-up circuit from said mobile station to said 
base station. The antenna beam width of each directional antenna provided in said base station Magnitude equal to the 
Carrier Detect possible field where the mobile station concerned can detect the condition of the communication link which 
other mobile stations which exist on the outskirts in a mobile station perform, Or a wireless packet transmission system given 
in any 1 term of said claims 1-3 characterized by considering as magnitude smaller than said Carrier Detect possible field. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a wireless packet transmission system, especially the wireless packet 
transmission system which adopted the random access method as the access method from two or more mobile stations to a 
base station. 
[0002] 

[Description of the Prior Art] Conventionally, the aloha shirt method, the slot aloha shirt method, the reservation method, etc. 
are learned as a point-to-multipoint connection method which performs the communication link to a base station from two or 
more mobile stations by the common access channel in wireless packet transmission, this aloha - a method and a slot — 
aloha, a method is a random access method, and when two or more packets arrive at this time of day from a mobile station, 
the collision of a packet occurs in a base station, and all packets will be discarded when the worst. 
[0003] Then, two or more directional antennas which have the directive direction which is different in a base station as an 
approach of avoiding the collision of a packet in a base station are arranged. A packet is received by changing this directional 
antenna. The effectiveness of a system will be raised. The method to carry out is proposed (). [ "A Slotted ] ALOHA Packet^ 
Radio System with Multiple Antennas and Receivers"IEEE TRASACTION ON VEHICULAR TECHNOLOGY, VOL.39, 
and NO.3 months, August, 1990, 218-226 pages. Hereafter, this method is called a "slot antenna change method." 
[0004] Drawing 7 is drawing for explaining the antenna beam of the directional antenna of the base station in this slot 
antenna change method. In this drawing, the directional-antenna group 101 is installed in the base station 100. This 
directional-antenna group 101 is **a, **b, and **c... They are two or more directional antennas 101a, 101b, and 101c which 
have the antenna beam 120 which has the directive direction where the plurality shown by **n differs... It consists of 10 In. 
And each antenna service areas 130a, 130b, and 130c by each directional antennas 10 la- 10 In ... The base station service 
area 140 called a eel by 1 30n is covered. 

[0005] Actuation of this slot antenna change method is explained with reference to the timing diagram of drawing 8 . Taking 
the case of the case where three mobile stations 210, 220, and 230 which exist in each of said antenna service area I30a-130n 
perform random access to said base station 100, it is shown in this drawing. The time-axis of a communication channel is 
divided into the slot of a fixed time basis in this method, and each mobile stations 210-230 are made as [ transmit / at the 
head of each slot / a fixed- length packet equal to slot length ] so that it may illustrate. A base station 100 measures the 
received power received with each directional antennas lOla-lOln at the head of each slot (omnidirection carrier search), 
and connects it to the receiver which does not choose and illustrate directional-antenna 101 i with the largest received power, 
non-switched connection of the receiver is carried out to this directional-antenna 101 i during the slot period, and it receives 
the packet concerned. Since according to this method only the packet which the directional antenna with large received 
power was chosen, and was received from this antenna is received like the slot shown in drawing 8 by A even if it is a time 
of a packet reaching coincidence from mobile stations 210 and 220, it is lost that both packets are discarded. 
[0006] 

[Problem(s) to be Solved by the Invention] According to such a slot antenna change method, as mentioned above, in a base 
station, the collision of a receive packet is avoidable, but Since the directional antenna which divides the time-axis of a 
communication channel into the slot of a fixed time basis, measures the received power received with each directional 
antenna at the head of each slot, and is connected to a receiver is chosen, A synchronization is mutually taken between a base 
station and each mobile station, and when neither the need of saying that timing which transmits a packet in a mobile station 
must be controlled, nor the packet size which a mobile station transmits is in agreement with slot length, the trouble that the 
property of a system deteriorates exists. 

[0007] Then, this invention aims at offering the efficient wireless packet transmission system which eliminated the need for 

packet transmit timing control and the constraint of a packet size in a mobile station. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it consists of a base station of this 
invention, and two or more mobile stations. The wireless packet transmission system which adopted the random access 
method as the going-up packet transmission from each mobile station to a base station Two or more directional antennas 
which have the directive direction where said base stations differ, A JZ!arrier Detect means to detect the carrier signal of the 
p acket which comes from the mobile stati oqjn a base sta tion servic e^ area, When the packet which possesses a flag~defection 
means to detect the tlag part of the packenvhieh coined ll'OHi a iiiubile SUUion, and comes from a mobile station is not 
received In said Carrier Detect means, it is in the carrier retrieval condition of searching for the carrier signal of the packet 
which comes from the mobile station in a base station service area, from the output signal of all directional antennas. When 
said Carrier Detect means detects said carrier signal While one directional antenna which detected said carrier signal receives 
the packet concerned When the flag part contained in a receive packet by said flag detection means is supervised and said 
flag detection means detects an ending flag, Or when said Carrier Detect means stops detecting a carrier signal, it is 
constituted so that it may return to said carrier retrieval condition again. 
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L [0009] Moreover, said base station returns to said carrier retrieval condition again, when said flag detection means does not 
detect a beginning flag after starting reception of the packet from said mobile station before [ after fixed time amount 
progress ]. Said base station possesses a directive direction storage means to memorize the information about the directive 
direction further further again. When a beginning flag is not detected [ in / after starting reception of the packet from a 
mobile station before / after fixed time amount progress / said flag detection means ] While the Carrier Detect in the directive 
direction which memorizes the directive direction information corresponding to the directive direction of the directional 
antenna which is receiving the packet concerned for said directive direction storage means, and is memorized by the directive 
direction storage means concerned is disregarded When it stops detecting a carrier in the directive direction concerned, it is 
constituted so that the directive direction information concerned memorized by said directive direction storage means may be 
deleted. 

[0010] A CSMA method is adopted as the random access method of the going-up circuit from said mobile station to said 
base station further again, and it considers as magnitude with the antenna beam width of each directional antenna provided in 
said base station equal to the Carrier Detect possible field where the mobile station concerned can detect the condition of the 
communication link which other mobile stations which exist on the outskirts in a mobile station perform, or magnitude 
smaller than said Carrier Detect possible field. 
[0011] 

[Embodiment of the Invention] The configuration of the whole wireless packet transmission system of this invention is 
shown in drawing 1 . the case of drawing 7 which mentioned this system above so that it might illustrate — the same a base 
station 1 00 and two or more mobile stations 2 1 0 and 220 - it consists of ... And base stations 1 00 are two or more directional 
antennas 101a and 101b... It has the directional-antenna group 101 which consists of lOln, and they are each directional 
antennas 101a and 101b about the base station service area 140... It covers by the antenna service area 130 (**a, *.*b ... **n) 
formed of two or more directional-antenna beams 120 (**a, **b ... **n) corresponding to lOln, respectively, two or more 
mobile stations 210 and 220 with which a base station 100 exists in the base station service area 140 - the packet which 
comes from ... respectively -- directional antennas 101a and 101 — receiving by b...l01n is possible. 
[0012] The block diagram of the example of 1 configuration of the base station 100 used for drawing 2 by the wireless 
packet transmission system of this invention is shown. It sets to this drawing and they are 101a and 101b... It is the 
directional antenna which constitutes said directional-antenna group 101, and has the 10 In of the directive directions 
different, respectively. In addition, the location of a these directional antennas [ lOla-lOln ] antenna beam is set as 
arbitration, or may be fixed beforehand. 102 is the signal selection section which chooses any one of the input signals 
inputted from each directional antennas lOla-lOln based on the selection indication signal supplied from the Carrier Detect 
section 103, and is inputted into a receiver 104. 

[0013] 103 is connected to said each directional antennas lOla-lOln -- having -- each mobile stations 210 and 220 it is the 
Carrier Detect section which detects the carrier signal of the packet which comes from and when a carrier signal is 
detected, the indication signal which chooses the directional antenna concerned is supplied to said signal selection section. 
Moreover, the directive direction storage means 106 for memorizing the information about the said directional antennas 
lOla-lOln ] directive direction is formed in this Carrier Detect section 103, and the carrier signal detected from the 
directional antenna corresponding to the directive direction memorized by this directive direction storage means 106 is 
constituted so that it may be ignored at the time of said carrier signal detection. The receiver with which 104 receives the 
packet which the output of said signal selection section 102 was inputted, and was transmitted from each mobile station, and 
105 are flag detecting elements which detect the flag part of a packet from the signal received by this receiver 104. 
[0014] drawing 3 -- each mobile stations 210 and 220 — the structure of the packet 300 transmitted from ... is shown. As 
shown in this drawing, each transmitting packet 300 consists of the beginning flag 302 and the body 303 of data in which the 
head of the preamble 301 for a synchronization used for synchronous establishment of the physical layer etc. and data is 
shown, and an ending flag 304 which shows the tail of a packet. Thus, since the beginning flag 302 and the ending flag 304 
are formed, the die length of the body 303 of data can be made into the thing of arbitration, and the transmitting packet 300 
can make it a variable-length thing. 

[0015] Thus, actuation of the gestalt of 1 operation of constituted this invention is explained with reference to the timing 
diagram of drawing 4 , and the flow chart of drawing 5 . In addition, the timing diagram of drawing 4 sets the number of 
mobile stations to 3 (mobile stations 210, 22u, and 230), and sets the number of directional antennas to 3 (directional 
antennas 101a, 101b, and 101c), and the case where mobile stations 210, 220, and 230 exist in the service area of directional 
antennas 101a, 101b, and 101c, respectively is shown. 

[0016] The base station 100 is searching for the existence of a carrier signal the condition (time of day T0-T1) that neither of 
the mobile stations has transmitted the packet, by the Carrier Detect section 103 for all the area of the base station service 
area 140 (omnidirection search). This is performed inputting into the Carrier Detect section 103 at coincidence the signal 
received by directional antennas 101a, 101b, and 101c, or by switching each directional antennas 101a, 101b, and 101c one 
by one, and connecting with the Carrier Detect section 103 (steps S501 and S502). In addition, nothing is memorized by the 
directive direction storage means 106 at this time. 

[0017] If a packet occurs in a mobile station 210 in time of day Tl and transmission of a packet is started to a base station 
100, a base station 100 detects the carrier signal which exists in the input signal of directional-antenna 101a in the Carrier 
Detect section 103 (step S502), and the Carrier Detect section 103 directs selection of the signal from directional-antenna 
101a to the signal selection section 102 (step S503). Thereby, a base station 100 starts reception of the packet which comes 
through directional-antenna 101a from a mobile station 210 with a receiver 104. The packet signal transmitted from the 
mobile station 210 received with this receiver 104 is sent also to the flag detecting element 105 at the same time it is sent to a 
high order layer. 

[0018] The flag detecting element 105 judges whether the beginning flag 302 which means initiation of a packet within fixed 
time amount from reception initiation was detected (step S504). When a beginning flag is detected within fixed time amount, 
the packet is received (step S505), and that is notified to the Carrier Detect section 103 that the ending flag 304 which 
becomes time of day T2 and means termination is detected (step S506). In addition, in the judgment of said step S504, when 
a beginning flag is not detected in fixed time amount, it returns to said step S501, and an omnidirection search is started 
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again. 

[0019] The Carrier Detect section 103 to which detection of an ending flag 304 was notified at time of day T2 resumes the 
search of the existence of the carrier signal in all the area of the base station service area 140 through directional antennas 
101a, 101b, and 101c again (steps S501 and S502), and a base station 100 will be in the same condition as time of day 
T0-T1. Moreover, the Carrier Detect section 103 performs same actuation, also when it stops detecting a carrier during 
packet reception (S506). Moreover, a base station 100 notifies "normal reception" to the transmitted mobile station, when 
reception of a packet is performed normally. 

[0020] If it becomes time-of-day T3, a packet occurs in a mobile station 220 and transmission of a packet is started to a base 
station 100, although a base station 100 will perform the same actuation as the time of the packet reception from the mobile 
station 210 mentioned above (time of day Tl), in step S503, the Carrier Detect section 103 will direct selection of the signal 
from directional-antenna 101b to the signal selection section 102 in this case. 

[0021] A mobile station 220 is a base station 100. To time-of-day T four while receiving and having transmitted the packet, it 
is a mobile station 230. A packet occurs and this mobile station 230 is a base station 100. Even if it receives and starts 
transmission of a packet Since the signal inputted into the receiver 104 of a base station 100 is only a signal received by 
directional-antenna 101b, the packet which comes from a mobile station 230 does not do active jamming to reception of the 
packet which comes from the mobile station 220 in a base station 100. 

[0022] After time of day T5 comes and packet transmission of a mobile station 220 is completed, a base station 100 performs 
actuation in the time of day T2 mentioned above, and same actuation, and starts again the search of the existence of the 
carrier signal in all the area of the base station service area 140 in the Carrier Detect section 103 (steps S501 and S502). 
Since a mobile station 230 is transmitting a packet at this time so that it may illustrate, the Carrier Detect section 103 detects 
the carrier from directional-antenna 101c immediately, and directs selection of the signal from directional-antenna 101c in 
the signal selection section 102 (step S503). 

[0023] Thereby, although a base station 100 will start reception of the packet which comes from a mobile station 230 with a 
receiver 104 and will detect a beginning flag by the flag detecting element 105 (step S504), since transmitting initiation of . 
this packet is carried out at said time-of-day T four and it serves as reception from the middle of a packet, a beginning flag is 
not detected within fixed time amount from reception initiation. After the Carrier Detect section 103 detects a carrier, when 
there is no notice of the beginning flag detection from the flag detecting element 105 even after fixed time amount progress 
(time of day T6) Memorizing the information (the directive direction information) corresponding to the directional antenna 
(101c) chosen in the current signal selection section 102 for the directive information storage means 106, a base station 100 
resumes carrier sense actuation of the same omnidirection as time of day T0-T1 (S501, S502). The reception from the middle 
of a packet can be prevented by this. 

[0024] The Carrier Detect section 103 makes an invalid Carrier Detect from the directional antenna (101c) corresponding to 
the information memorized by the storage means 106 at the time of the omnidirection search of S501, and does not perform 
reception of the signal from a directional antenna (101c) with a receiver 104 (time of day T6-T8). In addition, the directive 
direction information memorized by the directive information storage means 106 is deleted from the storage means 106, 
when it stops detecting a carrier with the directional antenna (101c) corresponding to it (time of day T8). Thereby, the 
Carrier Detect in the directional antenna corresponding to the information deleted from the directive information storage 
means 106 becomes effective, and it becomes receivable [ the new packet inputted into the directional antenna ]. In addition, 
in spite of having transmitted the packet, when the notice of "normal reception" is not notified from a base station 100, the 
mobile station (mobile station 230 in this case) which transmitted the packet is made as [ perform / error processing, such as 
resending, ]. 

[0025] If time of day T7 comes, a packet occurs in a mobile station 210 again and transmission is started, since a mobile 
station 230 is packet transmitting, the Carrier Detect section 103 of a base station 100 will detect a carrier with both 
directional antennas 101a and 101c, but as mentioned above, the detection by directional-antenna 101c is disregarded, and 
directs selection of the signal from directional-antenna 101a to the signal selection section 102 (S503). Consequently, a base 
station 100 can receive the packet which comes from a mobile station 210, without being blocked by the packet which comes 
from a mobile station 230. Thus, after time of day T9 comes and the packet from a mobile station 210 is completed, an 
omnidirection search is started again. Thus, it is not necessary to make it in agreement with slot length by making a packet 
size into a fixed length, and it becomes possible to avoid the collision of a receive packet, without taking the synchronization 
of the timing which transmits a packet with each mobile station. 

[0026] By adopting a CSMA (carrier sence multiple access) method as the random access method of such a wireless packet 
transmission system, the probability of collision of the packet in a base station can be reduced further. That is, the probability 
of a collision of the packet in a base station can be decreased by detecting whether the mobile station of the others [ mobile 
station / each ] under packet transmission exists, and judging the ready-for-sending no of the packet of a local station. In 
addition, by the CSMA method, when the mobile station which cannot detect existence of packet sending out of other mobile 
stations according to radio-wave-propagation conditions etc. exists as it hides and is generally known as a terminal problem, 
a property will deteriorate. 

[0027] drawing 6 -- the wireless packet transmission system of this invention ™ a CSMA method -- ** it is drawing 
showing the relation between the antenna service area 130 in the gestalt of the operation both used covered by the antenna 
beam 120 of each directional-antenna 101 i, and the carrier sense field 21 1 which a mobile station 210 has. A mobile station 

210 becomes possible [ detecting certainly the existence of packet sending out of other mobile stations which exist in the 
same antenna service area as a local station ] by setting up the antenna service area 130 concerned small rather than the 
carrier sense field which can judge whether the mobile station of others [ mobile station / 2 1 0 ] has transmitted the packet so 
that it may illustrate. Therefore, as mentioned above, a property does not deteriorate. 

[0028] Thus, in order to set up the relation between the antenna service area 130 and the carrier sense field 211, when it can 
set the location of the antenna beam of a directional antenna as arbitration and the service area 130 by the directional antenna 
can always set the mobile station under communication link to a core, it is <= (service area 130 radius) (carrier sense field 

211 radius). 

What is necessary is just to set up the radius of a service area 130 so that it may become. Moreover, what is necessary is just 
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to set up the range of the radius of a service area 130 so that it may be set to <= (service area, 130 radius) (carrier sense field 
21 1 radius)/2 when the service area 130 according [ the antenna beam which a directional antenna forms ] to a directional 
antenna always cannot set the mobile station under communication link to a core by immobilization. 
[0029] Thus, the collision of a packet [ in / it can hide, and the effect of a terminal can be eliminated completely, and / a base 
station ] from which the Carrier Detect of the mobile station under communication link which exists in the service area 130 
by the same directional antenna of a mobile station becomes possible in the mobile station which is newly going to start the 
communication link by restricting a service area radius as mentioned above during packet transmission, and it poses a 
problem by the CSMA method is completely avoidable. 
[0030] 

[Effect of the Invention] As explained above, while receiving a packet only from the directional antenna with which the 
carrier of a packet with which a base station comes from a mobile station was detected, and the carrier was detected 
according to this invention Since the flag in a packet is supervised and initiation/termination of packet reception and carrier 
retrieval are controlled While being able to reduce the probability of occurrence of a collision of the packet in a base station, 
in a mobile station, the need for transmit timing control of a packet and constraint of a packet size can be eliminated, and it 
becomes possible to transmit the packet of the die length of arbitration to the timing of arbitration. 

[003 1] moreover, it can set to a CSMA method by using with a CSMA method by being able to expect effectiveness further 
and limiting the beam width of one directional antenna especially it can hide, the effect of a terminal can be eliminated 
completely, and the collision of the packet in a base station can be abolished completely. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the whole gestalt of 1 operation of the wireless packet transmission system of this 
invention. 

[Drawing 2] It is the block diagram showing the example of a configuration of the base station in the wireless packet 
transmission system of this invention. 

[Drawing 3] It is the block diagram of the packet transmitted from the mobile station in the wireless packet transmission 
system ot this invention. 

[Drawing 4] It is a timing diagram for explaining actuation of the wireless packet transmission system of this invention. 
[Drawing 5J It is the flow chart which shows actuation of the wireless packet transmission system of this invention. 
[Drawing 5J It is drawing having shown the relation between the service area covered by each antenna beam of the 
directional antenna in the gestalt of other operations of this invention, and the carrier sense field which a mobile station has. 
[Drawing 7] It is a conceptual diagram showing the antenna beam of the directional antenna of the base station in the 
conventional technique. 

[Drawing 8] It is the timing diagram of the actuation in the conventional technique. 
[Description of Notations] 

100 Base Station 

101 Directional- Antenna Group 

1 0 1 a- 1 0 1 n Directional antenna 

102 Signal Selection Section 

103 Carrier Detect Section 

104 Receiver 

105 Flag Detecting Element 

106 The Directive Direction Information Storage Means 
120 Antenna Beam 

130 Antenna Service Area 
140 Base Station Service Area 
210, 220, 230 Mobile station 
21 1 Carrier Sense Field 

300 Transmitting Packet 

301 Preamble for Synchronization 

302 Beginning Flag 

303 Body of Data 

304 Ending Flag 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 5] 
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